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SUMMARY OF STUDY 
 

To reinforcing protection of workers from exposure to hazardous 
medicinal products, including cytotoxic medicinal products: an 
Independent Group to European Commission made a study with 
different proposals 
 
The study was implemented during the period November 2019 to December 2020.  
COWI A/S 1 led the implementation of the work which was conducted in close collaboration 
with IOM (Institute of Occupational Medicine), and under the supervision of the framework 
contract holder, Fondazione Giacomo Brodolini (FGB). 
The study has included extensive consultation with relevant stakeholders: 

• Representatives of the social partners in healthcare (the European Federation of 
Public Service Unions (EPSU) and the European Hospitals and Healthcare 
Employers' Association (HOSPEEM). 

• Relevant Member State authorities. 
• Key pan-European organizations; European Oncology Nursing Society (EONS), and 

European Federation of Pharmaceutical Industries and Associations (EFPIA). 
• Experts from; European Chemicals Agency (ECHA), European Association of 

Hospital Pharmacists (EAHP), European Society of Oncology Pharmacy (ESOP), 
European Biosafety Network (EBN), EPSU, Belgian Federal Public Service 
Employment, Labour and Social Dialogue. 

 
 Beyond these consultations, five Member State-specific workshops have been organized 
(Spain, Portugal, Poland, Netherlands, and Romania), and a stakeholder conference was 
conducted in September 2020. 
 
The aim of this study was to investigate options for protecting workers from exposure to 
hazardous medicinal products (HMPs), including cytotoxic medicinal products. 
The study estimates that almost 1.8 million workers are today exposed to the relevant 
hazardous medicinal products (HMP), and it is estimated that 88% of them are employed in 
hospitals, clinics, and pharmacies. The nursing professionals is the largest single 
occupational group that is exposed (40%).  
Epidemiological studies of highly exposed workers suggest increased risks to be 83%, 64% 
and 46% for breast cancer, hematopoietic cancers, and miscarriages, respectively.  
 
The identification and assessment of the specific products from which the workers should be 
protected is difficult because:  

- there is no common EU definition of HMPs 
- classification information according to the regulation on classification, labelling and 

packaging (CLP) criteria is lacking or uncertain.  
NIOSH has developed definitions and classifications which concluded that the main 
pharmacotherapeutic groups of concern are antineoplastic agents, antivirals, and 
immunosuppressants.  
 
 

 
1 COWI A/S is an international consulting group, specializing in engineering, environmental science 
and economics, with headquarters in Lyngby, Denmark. 
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The study has identified three main drivers regarding workers exposed to HMPs, to reducing 
this exposure: 

• Lack of legal clarity and of a common EU definition of such HMPs, 
• Deficiencies in the flow and/or transfer of information, 
• Lack of awareness and support tools to provide effective and efficient 

protection of workers. 
But in addition to the three identified drivers, stakeholders have often also frequently pointed 
out insufficient enforcement as an important factor. 
 
The study identifies three main types of options to address these drivers: 
a) amending the CMD to further address HMPs,  
b) amending other relevant legislation outside the occupational safety and health (OSH) 
domain to include provisions related to workers’ protection from exposure to HMPs, 
c) developing (or updating) non-legislative instruments at EU level to improve the 
occupational safety and health of workers exposed to HMPs.  
 
Some sub-options have been also identified: 

a) Add relevant pharmacotherapeutic groups of HMPs to Annex I of the CMD. But 
defining the pharmaceutical groups to add to the CMD can be complex. But this 
option is strongly supported by many stakeholders.  This option will not as such 
introduce a change, but rather provide a strengthened explicitness, which could in 
turn also lead to improved compliance/enforcement. 
 

b) Introduce central EU guidelines and standards of practice. This option is a supported 
option by many stakeholders, who express a strong relevance of, and need for, 'EU-
endorsed' guidelines which would help to increase awareness and identify good 
approaches to risk management, yet without introducing legally binding requirements.  
Guidelines that are accepted, widely used, and relevant can contribute to improved 
compliance/enforcement. 
 

c) Prepare a definition of HMP and prepare a list of HMPs and active agents that meet a 
certain definition. EU-level definitions and associated lists can provide clarity and 
transparency that help employers and employees to better understand responsibilities 
and rights as regards the CMD. 

 
All options are about strengthening compliance with the CMD as it stands.in delivering 
improved compliance through enhancing the knowledge of authorities, employers, and 
employees about their rights and responsibilities, and/or about the measures that can be 
taken.  
The increased focus on proper handling of HMPs will contribute to reducing anxiety and fears 
among health care workers.  
 
EU RELEVANT GUIDELINE ON OCCUPATIONAL HEALTH AND SAFETY RISKS IN THE 
HEALTHCARE SECTOR IDENTIFIED 
 
The guideline includes a specific section on "Cytostatic/cytotoxic drugs" and sections on 
general preventive and protective measures which also concern cytotoxic MPs and provides 
specific measures for the preparation of cytotoxic MPs. Compared to more detailed 
guidelines developed, for example, by the International Society of Oncology Pharmacy 
Practitioners (ISOPP), and by some MSs the listed measures are more briefly described and 
have more open recommendations of the kind "It may be necessary....".  
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For some of the measures the guideline provides the following recommendations:  
• The installation of a centralized facility for the preparation of cytostatic drugs 

physically separated from other work areas to ensure the efficient use of complex 
protective measures with a high throughput of preparations.  

• Safe conditions for manufacturing preparations on so-called cytostatic workbenches. 
• Pressure relief systems, transfer systems etc. help to prevent the release of cytotoxic 

MPs in the individual work steps of the preparation process. 
• Equipment with easy-to-wash surfaces helps when conducting the necessary 

cleaning. 
• Closed infusion and instillation systems with safe connection and transfer 

units. 
• Pregnant women and nursing mothers should not be assigned to the preparation of 

cytostatic drugs or other activities where they are exposed to (CMR) cytostatic drugs. 
 
 
INFORMATION RELATED TO CSTD (mentioned 154 times in the report) 
 

a) Preparation of HMPs  
 

The Risk Management Measures (RMMs) in the preparation of medicines include:  
technical measures such as use of closed handling techniques including Closed-
System Drug Transfer Devices (CSTDs). 
 
Generally, in the preparation of HMPs, there are three main devices in use across Europe: 
syringes and needles, spikes, and CSTDs. The former two pose the greatest risk of leakage, 
spills, and contamination and are widely regarded as outdated technology. The latter, 
CSTDs, offer the greatest protection to those involved in the preparation of HMPs.  
CSTDs were identified as one of the most effective measures. Participants argued that if the 
implementation of CSTDs is feasible from a technical point of view, it is recommended to be 
put in place in healthcare units across MSs 
 
Some participants added that the use of CSTDs should be complemented by the effective 
training of staff and the development of procedures and guidelines. Due to financial and 
knowledge barriers, in some MSs the uptake of CSTDs is still limited given that the costs for 
such devices cannot be supported by all hospitals. 
 
The general uptake of CSTDs has been limited and in many countries.  CSTDs are used for 
some purposes but not others. CSTDs were not used for multi-dose vials in Sweden, 
Germany, Denmark, and Portugal whereas in Latvia and Estonia they accounted for 100%.  
 
For oncology outpatient units, the use between MSs varies. Most MSs reported that between 
30% and 60% of oncology outpatient units were using CSTDs. Denmark and Estonia were 
reporting using CSTDs in 100% of cases (no average across MSs reported), whereas for 
Latvia and Ireland none of the oncology outpatient units were using CSTDs.  
 

b) Administration of HMPs 
 
Example of guidelines where the CSTD is recommended: USP<800>, ONS 2018 
Two hospitals are mentioned for using CSTDs as RMMs (Ghent, La Fe) 
The main difference with the other hospitals in Belgium is that in Ghent, all antineoplastic 
medicines are prepared and administered with a CSTD, whereas other hospitals prepare 
only a part with a CSTD or do not use a CSTD.  
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For La Fe, the hospital was the first Spanish hospital implementing organizational changes to 
improve the management of HMPs due to legal requirements. After that, several Spanish 
hospitals have changed their working methods. The Spanish national authority indicated that 
it will increase the use of CSTD that isolate the hazard/source containment. 
 
 

c) Closed System Transfer Device (CSTD)  
 
Description: CSTDs offer the clean transfer of HMP solutions from vial to syringe, and from 
syringe to administration device.  
 
Efficiency: The efficiency of CSTDs in reducing contamination is under debate and the 
existing studies gives inconclusive results.  
A publication of the Cochrane review in 2018, reviewing 23 observational cluster studies 
(covering 358 hospitals) concluded that there is currently no evidence to support nor refute 
the routine use of closed systems. However, some debate on, among others, its 
methodological design is ongoing.  
The MASHA project studying surface contamination in 15 hospitals across Europe did not 
find a significant correlation between the use of CTSDs vs. spikes and contamination with 
cyclophosphamide at workbenches and outside biological safety cabinets and isolators. 
The authors conclude that the cheaper spikes are as good as the CSTD to prevent 
occupational exposure.  
A recent Canadian study of surface contamination with ten antineoplastic agents in 83 
Canadian centers did not find a correlation between surface contamination and the use of 
CSTDs.  
Another recent study on comparison of CTSDs concluded that "with experienced staff, the 
compounding of hazardous MPs with closed-system transfer devices can be as efficient as, 
or even more so than, with the traditional needle and syringe method".  
Healthcare Improvement Scotland in a review for the NHS Forth Valley hospital on the 
existing evidence reached the conclusion that "CSTDs may be effective at preventing 
exposure when used as part of a wider set of safe-handling adherence protocols”.  
There is continued uncertainty about the incremental benefits of CSTDs in limiting exposure 
over and above those achieved by other safe handling practices, such as wearing double 
chemotherapy gloves and wearing eye and face protection.  
 
A recent Italian study has estimated several advantages of the implementation of a CSTD for 
preparation and administration: reduction of environmental contamination, reduction of drug 
waste, savings in labor hours of personnel, and marginal additional costs (Ferrario et al., 
2020).  
 
Based on the different existing studies, the use of CSTD’s is expected to lead to a reduced 
cost for the hospital, as compared to not using them 
 
Costs: One-off costs: not applicable Lifespan of equipment: not applicable Recurrent costs: 
not applicable Effective costs: 6-14 euro for one syringe preparation and 7-17 euro for one 
bag preparation (ready-to use so no additional costs for the administration) 
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COMMENT FROM SOME STAKEHOLDERS 
 

a) EPSU 
The key target for the prevention of occupational exposure in healthcare workers is to reduce 
surface and environmental contamination, and this can only be achieved by the use of 
closed systems and by ensuring effective surface decontamination and monitoring.  
Thus, CSTDs should be used in the preparation and administration of hazardous drugs, 
usually by pharmacy technicians or nurses in hospital pharmacies and on the wards of 
hospitals. 
 It is also a fact that CSTDs do not have universal support in the oncology industry as 
some prefer to use old technology such as spikes or syringes and needles, which may 
be cheaper but have a lower level of protection and higher risk of exposure healthcare 
workers and patients. 
 

b) Belgian Federal Public Service Employment, Labor and Social Dialogue  
 
The use of outdated administration system should be eliminated and the use of systems 
offering full protection such as CSTDs should be promoted.  
 
SUMMARY OF THE PANEL DISCUSSIONS  
 
The panelists point out the specific need of leadership and a risk-awareness culture as the 
main drivers for supporting the implementation of RMMs across the whole lifecycle of HMPs. 
Without these drivers, training, education and guidelines will not achieve what is expected.  
Kris Van Eyck and Lena Sharp indicated that the most effective RMMs are grouped under 
the technical measures as Closed System Drug-Transfer Devices (CSTDs), that should be 
used across the lifecycle of the HMPs where it is technically feasible.  
Lena Sharp referred to the EONS guidelines and the EONS Survey on Patient and 
Occupational Safety, where the main reasons observed for not adhering to guidelines were :  

• lack of training, 
• lack of protective safety equipment, 
• pressure at work, 
• lack of structural and environmental factors, 
• number of patients, 
• poor perception of health and safety risks.  

 
Again, leadership should be established as part of the working and prevention culture to 
remove this barrier. She has also indicated that nurses and other health care professionals 
are reluctant to raise issues at the workplace, as they believe it may negatively impact their 
working conditions if they speak up.  
 
Martin Wieske added that, financial barriers, the lack of effective leadership and the lack of 
hierarchy of control contribute to differences in how RMMs are implemented across Member 
States.  
For example, experiences were shared from GIG's in South-Eastern Europe, indicating that 
in their countries there are high costs for devices such as the CSTDs that cannot always be 
supported by hospitals.  
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CONCLUSION 
 
Most of the stakeholders call the European Commission to include in its CMD4 report or 
accept Parliamentary amendments for the revision of the CMD in 2020 that include HMPs, as 
a category in Appendix I.  
It is stated that healthcare workers and patients deserve to be protected by legislation 
through measures that are legally binding for all the actors in healthcare, not at some 
indeterminate time in the future, with the best possible systems of work, technology and 
education and training to avoid the risk of toxic and genetic damage and deadly diseases 
that may result from exposure to HMPs. 
 
Use of CSTD’s was referred as a critical step forward to enhance protection of Healthcare 
workers handling hazardous drugs.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
About CytoPrevent: CytoPrevent is a group of scientific experts from several (mostly European) countries, dedicated to increase 
protection for healthcare workers handling, preparing, or administering cytotoxic drugs.This multidisciplinary initiative was 
launched on April 24, 2020 to raise awareness among European policymakers and recommend new measures to prevent 
contamination risks or make them “as low as reasonably achievable”. The CytoPrevent group involves scientists, 
pharmacists, doctors, nurses, who express their common views through open and independent discussions. 
They want to contribute positively to current discussions around the amendment of the Directive 2004/37/EC5 2004 (Carcinogens 
and Mutagens Directive, CMD) and its transposition into Member States’ legislations by 11 July 2021. These experts consider 
very important to bring any possible light to this debate, for the purpose of providing all healthcare workers in Europe with a safe 
environment, especially regarding exposure to cytotoxic. 
 


